Abstract. The relative yields of kaons and protons compared with the yield of pions at high Pr and polar angles 0 away from 90 ~ (in the range from 10 ~ to 45 ~ are presented for pp, dd, and c~c~ interactions at a centre-of-mass energy l/s~N =31 GeV per nucleon-nucleon collision. The measured particle ratios depend on the atomic mass number A of the beam particles and on 0. The A dependence of the ratios becomes stronger for larger PT and is more pronounced at smaller polar angles.
Introduction
It was recently shown that the fraction of protons emitted at high transverse momentum (Pr > 3 GeV/c) in pp interactions at ]fs =62 GeV depends strongly In this paper we study the production of high-pr pions, kaons, and protons at polar angles around 10 ~ 20 ~ and 45 ~ in pp, dd, and c~ interactions, i.e. as a function of the atomic mass number. The data were taken at the CERN Intersecting Storage Rings (ISR) at a centre-of-mass energy ]//s~N =31 GeV per nucleon-nucleon collision. The results are compared with previous measurements at 0~90 ~ for protonnucleus interactions [3] , which show that the highPr cross-section per nucleon increases as a function of the atomic mass number A [4] , and that this effect is more pronounced for protons and antiprotons than for mesons.
Apparatus and Data Reduction
The experiment was performed using the Split Field Magnet (SFM) detector. Charged-particle trajecto- ries through the magnetic field are recorded by a system of multiwire proportional chambers (MWPCs), and some particle identification is provided by an array of scintillation counters for time-of-flight measurements. A trigger logic selects events with a charged high-pr particle (pr > 1 GeV/c) produced at 0~ 10 ~ 20 ~ or 45 ~ Five threshold Cherenkov counters (four filled with freon-ll4 at atmospheric pressure, at 10 ~ 20 ~ , and 45~ and one, at 45 ~ , with freon-13 at 7.5atm) are used to identify high-pr pions. No separation of kaons and protons is possible in the momentum range considered. The data were corrected for Cherenkov counter inefficiencies, decay in flight of pions and kaons and absorption in the Cherenkov counters and trigger telescopes [1] . More details concerning the set-up, the acceptance, and the trigger scheme have been described elsewhere [5] . The data were taken during 1983. The numbers of events in the different high-pT data samples are summarized in Table 1 . 
Experimental Results
The ratios of inclusive cross-sections for kaon-plusproton to pion production,
R-= I-o-(K-) +
are presented in Fig. 1 and in Table 2 for different regions of trigger angle and different incident particles as functions of Pr-The corrections applied to the ratios of the inclusive cross-sections for equally charged high-pr particles are described in [1] . The systematic uncertainties due to these corrections are indicated in Fig. 1 . As can be seen from Table 2 , the mean polar angle for pp interactions differs slightly from that for dd and ~e scattering. This is due to different magnetic field configurations of the SFM during pp and light-ion data-taking. We conclude from the results presented in [6] that the shift in 0 has an important influence on R + and R-at angles around 20 ~ whilst for the Pr range of the present analysis the ratios are nearly independent of 0 near 45 ~ The angular dependence of Rp+p is shown in Fig. 2a for different values of PT. Near 0~20 ~ the 0 dependence can be parametrized by a simple universal function f+ (0) ~ exp(554 x 0-2.69) (0 measured in degrees). The data points were multiplied by pr-dependent factors to exhibit the universal 0 dependence. In order to compare the ratios R + at a fixed angle in Fig. 1 , the function f+ (0) was used to interpolate the data given in Table 2 to 0=23 ~ Similarly, the negative ratios R-were interpolated to a fixed angle of 15 ~ using a simple linear dependence, f_(O) =0.013 x 0+const. This is demonstrated in Fig. 2b . This time the data points are shifted by pr-dependent values in order to exhibit a universal behaviour at small angles. The same functions f+ and f_ were used for the interpolation of dd and c~c~ data.
